Abstract. The radical anion of aceneazulenedione in which a benzoquinone is fused to ah azulene moiety was generated by electrolysis and by reduction with the alkali metals in ethereal solvents. The hypenŸ data could not be reproduced by standard Hª calculations whieh usually give reliable predictions for the spin distribution in radical ions such as azulene quinones anda variety of extended n systems. However, PPP and, preferably, ab initio geometry optimisations followed by single-point calculations of the Fermi contact interaction with density functional theory, led to a straightforward assignment of the hyperf'me coupling constants.
Introduction
Molecules being composed of donor and acceptor moieties are of interest as rechargeable optoelectronic devices in material science. Even in nature many processes are guided by interactions between donor and acceptor domains. One of the most prominent examples is photosynthesis where the electron transfer takes place between a porphyrine donor anda benzoquinone acceptor.
One-electron reduction is the predominant reaction pathway of the acceptor moieties. ESR spectroscopy including the multiple resonance techniques like ENDOR and TRIPLE are the methods of choice to establish the structure of the radical anions formed as the primary intermediates [1] . Comparison of the experimental hyperfine data with their theoretical counterparts often leads to an unambiguous identification of the geometry and structure of the species giving rise to the ESR signal. For systems in which the electron-transfer reaetion leading to the desired radical induces particular changes of the molecular geometry, the predictive quality of these two methods decreases significantly.
The application of density functional theory (DFT) [4, 5] for the calculation of the Fermi contact interaction was shown to be rather efficient. However, mostly small systems have been studied hitherto [6] [7] [8] [9] . In line with the findings by Gauld, Eriksson and Radom [7] we have shown that the three-parameter hybrid exchange functional with HF (Hartree-Fock) suggested by Becke [10] using the correlation functional by Lee, Yang and Parr [11] , B3LYP, is a useful method for the calculation of hyperfine coupling constants of large systems [12] . Moreover it was found that geometry optimisations can be favorably performed with the ab initio Hartree-Foek method using the 3-21G* basis set because of convenient CPU times when the Gaussian [13] program package is used [12] .
Only rarely has DFT been applied to calculate the hyperfine coupling constants of extended organic n systems [14] and, to our knowledge, DFT has not yet been tested for its applicability for non-altemating r~ systems.
The aim of this contribution is to inspect ir the combination of ab initio and DFT procedures helps to gain insight into the radical anion of molecule 1 which consists of a 1,4-benzoquinone acceptor fused to a (non-alternating) azulene moiety (Fig. 1). 
Results
It has been established that 1 is a very efficient electron acceptor [15] [16] [17] [18] . The reduction potential for the formation of the radical anion 1"-is -0.61 vs. SCE (solvent, DMF; supporting salt, tetrabutylammoniumperchlorate; working electrode, platinum disk).
